Conformations of folded proteins in restricted spaces.
A new method is presented to examine the complete range of folded topologies accessible in the compact state of globular proteins. The procedure is to generate all conformations, with volume exclusion, upon a lattice in a space restricted to the individual protein's known compact conformational space. Using one lattice point per residue, we find 10(2)-10(4) possible compact conformations for the five small globular proteins studied. Subsequently, these conformations are evaluated in terms of residue-specific, pairwise contact energies that favor nonbonded, hydrophobic interactions. Native structures for the five proteins are always found within the best 2% of all conformers generated. This novel method is simple and general and can be used to determine a small group of most favorable overall arrangements for the folding of specific amino acid sequences within a restricted space.